Evaluating outcomes from an integrated health service for older patients by Severinsen, Kyle D. et al.
Evaluating Outcomes from an Integrated Health Service for
Older Patients
Kyle D. Severinsen, MPH,1 Anne Tufton, MS,1 Emma Hannan, BS,2 Jessica S. Schwind, PhD, MPH,3
Dana Schmucker, MSPH,4 Allison Cutler, MBBS, FRACP5
1The University of Queensland School of Medicine, Ochsner Clinical School, New Orleans, LA 2The University of Queensland School of
Medicine, Brisbane, Queensland, Australia 3Department of Biostatistics and Epidemiology, Medical College of Georgia, Georgia Regents
University, Augusta, GA 4Department of Infection Prevention and Control, Ochsner Clinic Foundation, New Orleans, LA 5Department of
Geriatrics, Ipswich Hospital, Ipswich, Queensland, Australia
Background: Hospital-associated disability is the loss of the ability to complete one activity of daily living (ADL), with this
decline occurring between the onset of acute illness and discharge from the hospital. Approximately 30% of patients who are
>70 years old and admitted to hospitals are discharged with an ADL disability. Comprehensive geriatric assessment (CGA)
models use a multidimensional, interdisciplinary process of diagnosis and treatment with the goal of improving outcomes and
decreasing lengths of stay.
Methods: A retrospective clinical audit of Ipswich Hospital’s medical records included patients for random selection who were
>75 years of age and had an acute admission to the Older Person Evaluation Review and Assessment (OPERA) or general
medicine (GM) service from July 2012 to December 2012. Data were collected for the entire admission period on length of stay,
comorbidities, allied health visits, functional ability, and delirium and dementia at admission.
Results: Of the 267 patients evaluated, 133 were admitted to the OPERA service, and 134 were admitted to the GM service.
Patients admitted to the OPERA service were significantly more ill than patients admitted to the GM service as measured by the
Charlson Comorbidity Index scores (6.53 – 1.83 vs 6.02 – 1.96, respectively, P¼0.02), Katz Index of Independence in ADL scores
(3.77 – 2.22 vs 4.72 – 2.00, respectively, P<0.001), presence of delirium at admission (28% vs 15%, respectively, P¼0.02), and
presence of dementia at admission (42% vs 21%, respectively, P¼0.002). However, patients in both groups had a mean acute
length of stay of 4 days (P¼0.33), the readmission rate was <20% for both groups (P¼0.33), and the mortality rate for each group
was similar (3%).
Conclusion: By showing that patients admitted to the OPERA service were more ill than patients admitted to the GM service but
health outcomes were maintained, researchers hope to justify the need for such CGA models. Additional goals include
garnering support for the maintenance and growth of CGA models; decreasing mortality, cost, and readmission rates; and
improving the quality of life for older patients.
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INTRODUCTION
Longer life expectancies, the global epidemic of chronic
disease, and the demand for healthcare cost efficiency are
driving the need for more efficacious geriatric healthcare
models. As a group, older adults have more complex
medical, functional, social, and psychological needs than
younger adults in addition to the conditions that precipitate
hospital admission.1 They are 3 times more likely to be
admitted to the hospital than those <65 years old and are at
a higher risk of hospital-associated disability and cognitive
decline.1,2 Hospital-associated disability is defined as the
loss of the ability to complete one activity of daily living
(ADL), with this decline occurring between the onset of
acute illness and discharge from the hospital.3 Approxi-
mately 30% of patients who are >70 years old and admitted
to the hospital are discharged with an ADL disability.3 Of
these discharges, >95% have at least one geriatric
syndrome such as falls, cognitive impairment, delirium,
bladder or bowel incontinence, and ADL limitations.4
Additionally, cost is becoming an ever more important
prerequisite for healthcare models because the total
medical expenditure for patients >85 years old is double
that of patients in the 65-74 age group.5 Focused geriatric
care, if appropriately targeted, has been shown to decrease
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lengths of stay and expenditures without adversely affecting
outcomes.5
One way to address these challenges is the establish-
ment of comprehensive geriatric assessment (CGA) models
in which older patients are assessed and diagnosed
through a multidimensional, interdisciplinary process. By
determining the medical, psychological, and functional
capability of older patients, a coordinated and integrated
plan for treatment and long-term follow-up can be devel-
oped.1 An important principle of CGA models is that the
functional status of an older patient is as important as the
clinical status.3
CGA models have been trialed with patients requiring
acute hospitalization (ie, acute care for elders [ACE] units)
as well as with patients requiring subacute and restorative
care in geriatric evaluation and management units. Re-
search indicates that CGAs used in subacute patient
presentations improve long-term survival and functional
status for older patients.6 One metaanalysis showed that
when CGA models are used in an acute setting, they may
significantly improve the odds of patients being able to live
at home after an admission,1 a major concern for many
older patients. While no standardization and agreed-upon
algorithm for acute care of the elderly currently exists, taking
the CGA process into account when designing a model of
care for older patients is essential.
In 2009, Ipswich Hospital in Queensland, Australia
implemented a model of care focused on integrating the
various multidisciplinary needs of older patients requiring
acute hospitalization. The Older Person Evaluation Review
and Assessment (OPERA) service ran parallel to the general
medicine (GM) service and offered an alternative treatment
pathway with more comprehensive care led by an experi-
enced geriatrician. In 2011, a subacute geriatric evaluation
and management team was established because many of
the acute patients required further evaluation and restorative
care at the conclusion of their acute care episodes. The
guiding principles for developing these programs included
best practice literature, similar models of care at other local
hospitals, and the needs of the local population. The goals
of the CGA model at Ipswich Hospital were to provide
ongoing support and intervention for older patients after
discharge and to become integrated in a broader model of
screening and assessing the needs of all older patients who
presented to the emergency department (ED) needing
admission.
The purpose of this study was to compare the demo-
graphics and outcomes of patients who received care
through the OPERA service to the demographics and
outcomes of patients who received care through the GM
service, with the expectation that the data would establish a
baseline for future analysis and quantify any benefits of
having a dedicated CGA model for the management of older
patients presenting with acute illness.
METHODS
A retrospective clinical audit of hospital medical records
was undertaken to collect data on patient demographics,
overall health, and health outcomes. Patients >75 years of
age who had an acute admission to the OPERA or GM
service from July 2012 to December 2012 were included for
random selection. Data were collected for the entire
admission period including any subacute care. Exclusion
criteria included patients who had received acute care from
another dedicated care pathway for >48 hours or who were
<75 years of age. The 48-hour period was set to
accommodate weekend admissions because of shared
patient staffing between wards and to exclude patients who
were admitted to the GM service for >48 hours and then
transferred to the OPERA service.
Admission criteria for the OPERA service were age >75
years, a medical condition not requiring another dedicated
care pathway such as stroke or cardiac teams, complex
care needs as determined by the ED physician, and
cognitive decline or functional decline identified through
community nurse screenings or in the ED. Both the
OPERA and GM services admitted suitable patients every
day to a maximum of 20 patients in each department. The
GM service admitted patients on a 1 in 5 rotating roster
and could also refer suitable patients to the OPERA
service. The OPERA service had a dedicated multidisci-
plinary team and a geriatrician who conducted daily
meetings regarding patient status. The GM service
referred allied health visits to a nurse-led allied health
group that met twice weekly regarding patient status.
Neither the OPERA service nor the GM service had a
dedicated ward, so all patients were spread across 2
wards and received standard nursing care.
During the study period, 905 patients >75 years had an
acute admission to the GM service, and 234 patients had an
acute admission to the OPERA service. After applying the
exclusion criteria, hospital identification numbers for each
group were randomized, and the first 150 numbers from
each group were selected for analysis. Various sample size
calculations were conducted under different assumptions to
ensure a power high enough to show a statistical difference.
Researchers determined a sample of 150 would be
adequate to show a statistical difference. Raw data were
recorded using the hospital identification number, and other
identifying information was omitted. After the patients were
selected, the lead geriatrician trained 4 assessors with
medical backgrounds to review the medical records and
extract the data. While no interrater reliability scale was
used, most of the data were unambiguous and could be
consistently and accurately obtained. Additionally, halfway
through the data collection process, all assessors were
assigned the same medical records to review and record.
The lead geriatrician then checked the medical records to
ensure that any ambiguous data were being collected in a
consistent manner. Following a review of the 150 collected
patient records, further exclusions were made because of
poor reporting. Records missing information on any key
demographic were excluded. The final numbers of patient
records included for analysis were 133 for the OPERA
service and 134 for the GM service.
Data collected for statistical review included length of
stay, comorbidities, allied health visits, functional ability,
delirium and dementia at admission, and general demo-
graphics (Figure). Additional data collected for statistical
review and quality control by Ipswich Hospital were not
included in this research.
To assess length of stay, administrative data sheets in
each medical record were used to determine the date of
admission, any changes between departments, and dis-
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charges. Data were collected for the entire period of
hospitalization, starting from the date of admission to the
specific service and concluding with official discharge from
the service or hospital.
The Charlson Comorbidity Index was used to assess
comorbidity. The Charlson scale has been successfully
used to predict the mortality for older patients with a range
of medical conditions.7
Figure. Data collection sheet. ADLs, activities of daily living; CCF, congestive cardiac failure; D/C, discharge; Dx, diagnosis; DRG,
diagnosis-related group; ED, emergency department; FIM, functional independence measure; GEM, geriatric evaluation and
management; Hx, history; IADLs, instrumental activities of daily living; LOS, length of stay; MMSE, Mini-Mental State Examination; MNT,
medical nutrition therapy; OPERA, Older Person Evaluation Review and Assessment; OT, occupational therapy; Resp, respiratory
therapy; RUDAS, Rowland Universal Dementia Assessment Scale.
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The allied health interventions were the count of daily
visits by any of the following: physiotherapist, occupational
therapist, community nurse, social worker, dietician, or
speech pathologist. Because of the subjective nature and
difficulty of accurately reading handwritten medical records,
any questionable reports received additional review by the
lead geriatrician to ensure consistency.
The Katz Index of Independence in ADL was used to
determine the degree of independence for each patient. A
score of 0-6 was assigned to the patient’s abilities in
bathing, dressing, toileting, transferring, continence, and
feeding, with 6 being fully functioning and 0 indicating the
need for full assistance.8 During a multidisciplinary visit, an
occupational therapist generally recorded these scores and
then noted them in the patient record. The Katz Index has
been validated for successfully measuring older patients’
ability to perform an ADL.8
Researchers reviewed all notes written during the length
of stay to assess whether delirium or dementia was present
at admission. Because >90% were acute admissions,
generally patients were assessed first in the ED and then
again by an OPERA or GM physician depending on the
assigned service. A patient was considered to have delirium
if a physician made the diagnosis within 48 hours of
admission to either service. If the onset of delirium was
noted after 48 hours from admission, it was considered an
adverse event. A patient was considered to have dementia if
the diagnosis was noted in his/her medical history.
Determining the cognitive status of admitted patients was
an important key indicator because older patients are at
greater risk of cognitive decline than younger patients,
making their care more challenging.1
Basic descriptive data relating to demographics were
obtained and analyzed using frequencies, percentages,
means, and standard deviations. Two-tailed t tests were
used to analyze normally distributed continuous variables of
age, length of stay, comorbidities, total allied health visits,
and Katz Index scores. The chi-square test was used to
analyze the categorical variables of sex, delirium, and
dementia. A P value <0.05 was considered to be statistically
significant. All statistics were calculated using SAS v.9.4
(SAS Institute Inc.).
RESULTS
Of the 267 patients evaluated, 133 (49.8%) were admitted
to the OPERA service, and 134 (50.2%) were admitted to the
GM service. Sex was not significantly different between the
2 groups (P¼0.24) with 113 (42.3%) male patients and 154
(57.7%) female patients. Age was found to be significantly
different between groups with 86.28 years as the mean age
in the OPERA group and 82.38 years as the mean age in the
GM group (P<0.001).
Baseline characteristics differed between the 2 groups
(Table). The difference between the 2 groups in the number
of patients presenting with delirium was significant (P¼0.02),
with 28 (21.1%) patients in the OPERA service having
delirium on admission compared to 15 (11.2%) patients in
the GM service. When determining which patients had
dementia, researchers excluded patients with suspected
delirium at admission because of the difficult nature of
differentiating between these 2 diagnoses. Despite this
exclusion, 42 (31.6%) patients in the OPERA service
presented with a previous diagnosis of dementia compared
to 21 (15.7%) patients in the GM service. This difference was
significant (P¼0.002). The difference in mean comorbidity
score was also significant (P¼0.02), with patients in the
OPERA service having a mean score of 6.53 and patients in
the GM service having a mean score of 6.02. Katz Index
scores were also significantly different between groups
(P<0.001), with patients in the OPERA service having a
lower mean score compared to patients in the GM service.
Despite the admission criteria differences, the acute
length of stay was similar between the 2 groups. Patients
in both services had a mean acute length of stay of 4 days
Table. Patient Demographics (n¼267)
Variable
OPERA Service
n¼133 (49.8%)
General Medicine
Service n¼134 (50.2%) P Value
Sex, n (%) 0.24
Male 61 (45.9) 52 (38.8)
Female 72 (54.1) 82 (61.2)
Delirium at admission, n (%) 0.02
Present 28 (21.1) 15 (11.2)
Not present 105 (78.9) 119 (88.8)
Dementia at admission, n (%) 0.002
Present 42 (31.6) 21 (15.7)
Not present 91 (68.4) 113 (84.3)
Age in years, mean (SD) 86.28 (6.15) 82.38 (6.09) <0.001
Charlson Comorbidity Index score, mean (SD) 6.53 (1.83) 6.02 (1.96) 0.02
Total allied health visits, mean (SD) 8.68 (8.68) 2.73 (2.78) <0.001
Katz Index of Independence in Activities of
Daily Living score, mean (SD) 3.77 (2.22) 4.72 (2.00) <0.001
Acute length of stay in days, mean (SD) 4 (3.70) 4 (3.00) 0.33
OPERA, Older Person Evaluation Review and Assessment.
Evaluating a Comprehensive Geriatric Assessment Health Service
426 The Ochsner Journal
(P¼0.33). However, 73 of 133 (54.9%) patients assigned to
the OPERA service moved into a restorative phase of care
under the geriatric evaluation and management team, so
the entire admission length of stay was significantly longer
for patients assigned to the OPERA service who needed
additional subacute care (7.9 days) compared to the overall
length of stay for patients assigned to the GM service (4
days). This subacute length of stay accounted for 3.9 days
(49.4%) of the overall length of stay among patients
assigned to the OPERA service.
Despite this increased length of stay among patients
assigned to the OPERA service, the number of patients
requiring readmission to the hospital within 30 days of
discharge was similar between the 2 groups. The readmis-
sion rate was <20% in each group (P¼0.33). Additionally,
the mortality rate for each group was similar (3.0%), with 4
patients in each group dying.
DISCUSSION
Patients admitted to the OPERA service were in poorer
health than patients admitted to the GM service as
demonstrated by increased comorbidity scores, greater
incidence of cognitive deficits at admission, and decreased
Katz Index scores. Although the researchers expected
patients admitted to the OPERA service to be more ill than
patients admitted to the GM service, baseline data compar-
ing the health status of these patients were not available to
confirm this suspicion prior to this study. Despite the
significant difference in age and poorer health of patients
admitted to the OPERA service, medical care was just as
effective as in the GM service when measured by the
similarity in acute length of stay (P¼0.33), mortality of 4
(3.0%) in each group, and readmission rates (P¼0.33).
Finding a similar mortality rate between groups is important,
especially when considering that Katz Index and Charlson
scores, as well as cognitive deficits, have been shown to
accurately predict increased morbidity and mortality.7,8
What is not clear from the data is why patients in both
groups had similar health outcomes, despite the poorer
health status of the patients in the OPERA group. The
results could be attributable to the difference in allied health
visits, general physician skill and experience, or the overall
approach associated with CGAs. Examining each of these
areas in future research may provide additional information
about why older and more ill patients have health outcomes
similar to significantly healthier patients.
Limitations of this retrospective clinical audit include the
subjective nature of the initially recorded data as well as the
skill level of the assessors who collected the data. Although
interrater reliability was not specifically monitored, the
researchers used multiple strategies to ensure the data
were collected accurately: continual monitoring by the lead
geriatrician throughout the data collection period, multiple
sessions of formal instruction with retraining, and the
clarification of difficult medical records by the lead geriatri-
cian. However, assessors collected the data from handwrit-
ten paper records, and even though a physician oversaw
the assessors, they may have introduced errors by
incorrectly interpreting technically difficult medical writing.
Although this possibility was not addressed or measured,
steps were taken to mitigate this problem as previously
discussed.
Another study limitation is the difference in patient health
status at admission and at discharge. No official comorbidity
or Katz Index scores were taken prior to the patients’
admission into either service. Additionally, although re-
searchers collected data on the reason for admission, the
information could not be included in the analysis because of
the inconsistency of the information. Not having this
information limits the study because different health
conditions may have different impacts on the current and
future clinical and functional courses of the patients. The
reason for hospital admission affects not only the admission
course and the service to which the patient is assigned but
also the projected length of stay and support required for
recovery. Researchers collected discharge data regarding
functional status and improvement, but the data could not
be interpreted because information was incomplete for
some patients. For future studies to determine which model
of care leads to better patient outcomes, researchers should
consider randomizing patients into one of the 2 care
pathways. Randomizing patients would help overcome the
bias related to differences in admission and give research-
ers a more complete picture of how a CGA model affects
patients.
The strengths of this study include clearly defined
exclusion criteria that ensured only one modality of care
was followed for the time frame during which the data were
collected. Also, validated measures such as Charlson and
Katz indexes were used to ensure accuracy. Finally, regular
training on data collection techniques increased the
likelihood that despite the handwritten records, the data
were accurately collected.
In this study, total allied health visits were both a limitation
and an area of interest for future research. Because patients
in the OPERA service received a mean of 8.68 visits from
allied healthcare providers compared to the patients in the
GM service who received a mean of 2.73 visits, these
interventions without standardization of quality and frequen-
cy may have played a role in the outcomes. Also, the
difference in total allied health visits revealed a possible
issue regarding health equity and resource distribution.
Current literature supports the idea that most health
resources are allocated for older patients and that CGA
models will use these resources more responsibly and
reduce costs and lengths of stay.5,9 While data from this
study show an increased number of multidisciplinary teams
in the OPERA service and a trend toward a decreased
length of stay despite increased illness, further examination
is required to make any definitive statements regarding this
observation. One suggestion for future studies comparing
different care modalities is to standardize the skill of allied
health professionals as well as the number of multidisci-
plinary visits.
Other potential areas of study include the effects of
specific comorbidities on lengths of stay and the effects of
dedicated nursing units on patient outcomes. One study
reported that a dedicated nursing unit for managing delirium
decreased the rate of mortality.10 If this finding is applicable
across different comorbidities, dedicated nursing units may
further benefit older patients presenting with complex
needs.
One other notable observation about this study was the
subacute stay of some patients after they were discharged
Severinsen, KD
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from the acute OPERA service. Previous research has
shown that assigning older patients to a dedicated geriatric
care unit can decrease length of stay.8 However, our study
indicated that decreased lengths of stay may only apply to
acute length of stay. When including the subacute care that
73 of 133 (54.9%) patients admitted to the OPERA service
received, the patients in the OPERA service had an
increased length of stay compared to patients in the GM
service (7.9 days vs 4 days). Data were not recorded after
discharge from the GM service to other care pathways,
which may increase length of stay measurements. Further
audits may reveal discharges made from the GM service
and show a subacute length of stay similar to the one for
patients in the OPERA service.
CONCLUSION
The CGA approach to patient care is still an evolving
methodology without widespread standardization. Collabo-
rating with other similar units regarding best practices may
lead to more standardized methods of care that have the
potential to decrease costs, improve functional status, and
result in improved patient outcomes. By showing that
patients admitted to the OPERA service were more ill than
patients admitted to the GM service but health outcomes
were maintained, researchers hope to justify the need for
such services. Additional goals include garnering support
for the maintenance and growth of CGA models; decreasing
mortality, cost, and readmission rates; and improving the
quality of life for older patients.
ACKNOWLEDGMENTS
The authors have no financial or proprietary interest in the
subject matter of this article.
REFERENCES
1. Ellis G, Whitehead M, Robinson D, O’Neill D, Langhorne P.
Comprehensive geriatric assessment for older adults admitted
to hospital: meta-analysis of randomised controlled trials. BMJ.
2011 Oct 27;343:d6553.
2. Landefeld C. Improving health care for older persons. Ann
Intern Med. 2003 Sep 2;139(5 Pt 2):421-424.
3. Covinsky KE, Pierluissi E, Johnston C. Hospitalization-associated
disability. JAMA. 2011 Oct 26;306(16):1782-1793.
4. Lakhan P, Jones M, Wilson A, et al. A prospective cohort study
of geriatric syndromes among older medical patients admitted
to acute care hospitals. J Am Geriatr Soc. 2011 Nov;59(11):
2001-2008.
5. Sorbero ME, Saul MI, Liu H, Resnick N. Are geriatricians more
efficient than other physicians at managing inpatient care
for elderly patients? J Am Geriatr Soc. 2012 May;60(5):
869-876.
6. Stuck AE, Siu AL, Wieland GD, Adams J, Rubenstein LZ.
Comprehensive geriatric assessment: a meta-analysis of
controlled trials. Lancet. 1993 Oct 23;342(8878):1032-1036.
7. Frenkel WJ, Jongerius EJ, Mandjes-van Uitert MJ, van Munster
BC, de Rooij SE. Validation of the Charlson Comorbidity Index in
acutely hospitalized elderly adults: a prospective cohort study.
J Am Geriatr Soc. 2014 Feb;62(2):342-346.
8. Shelkey M, Wallace M. Katz index of independence in
activities of daily living. Hartford Institute for Geriatric
Nursing. Try This: General Assessment Series; 2012. http://
consultgerirn.org/uploads/File/trythis/try_this_2.pdf.
Accessed August 20, 2015.
9. Flood K, MacLennan P, McGrew D, Green D, Dodd C, Brown C.
Effects of an acute care for elders unit on costs and 30-day
readmissions. JAMA Intern Med. 2013 Jun;173(11):981-987.
10. Eeles E, Thompson L, McCrow J, Pandy S. Management of
delirium in medicine: experience of a close observation unit.
Australas J Ageing. 2013 Mar;32(1):60-63.
This article meets the Accreditation Council for Graduate Medical Education and the American Board of Medical
Specialties Maintenance of Certification competencies for Patient Care, Medical Knowledge, Systems-Based Practice,
and Practice-Based Learning and Improvement.
Evaluating a Comprehensive Geriatric Assessment Health Service
428 The Ochsner Journal
